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(54) EXHAUST GAS REFLUX RATE ESTIMATING DEVICE OF INTERNAL COMBUSTION ENGINE 

(57)Abstract: 

PURPOSE: To enhance eastimating accuracy of an exhaust gas 
reflux rate, and correct a fuel injection quantity or the ignition 
timing with high accuracy by finding wasteful time until exhaust gas 
flows in a combustion chamber by passing through an exhaust gas 
reflux valve, and calculating an exhaust gas reflux rate from an 
operating condition and a valve actuating condition. 
CONSTITUTION: When an engine is operated, an ECU 5 searches a 
lift command value and a basic exhaust gas reflux rate correction 
factor by respective separate maps from engine rotating speed NE 
and intake air pressure PBA. Next, an exhaust gas reflux valve 19 
is closed, and when the lift command value is not a lower limit 
value or less, the pressure ratio of the intake air pressure PBA to 
atmospheric pressure PA is found, and an EGR gas quantity A is 
found from its pressure ratio and the lift command value. An EGR 
gas quantity B is found from actual lift and the pressure ratio, and 
a reflux rate is estimated from an expression of (a reflux rate = a 
steady time reflux rate x B/A) with every operation period. A fuel 
injection correction factor is determined by selecting a past 
estimate corresponding to wasteful time until exhaust gas enters a 
combustion chamber by passing through the exhaust gas reflux valve 1 9. 
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* NOTICES * 

JPO and NCZPI are not responsible for any 
damages caused l>y tlie use of this trcmslation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the intemal combustion engine which comes to have the exhaust gas reflux path which connects an 
intemal combustion engine's flueway and inhalation-of-air path, and flows back to said inhalation-of-air path in 
a part of exhaust gas [ at least ], and the exhaust air reflux valve which open and close this exhaust gas reflux 
path a. An operational status detection means to detect the operational status of said intemal combustion engine 
which contains an engine rotational frequency and an engine load at least for every predetermined detection 
period, b. An exhaust air reflux valve operating state detection means to detect the operating state of said 
exhaust air reflux valve for said every predetermined detection period, c. A dead time until said exhaust gas 
passes an exhaust air reflux valve and flows into a combustion chamber is found. The detection period front 
which is equivalent to this dead time from the detected operational status and the operating state of an exhaust 
air reflux valve, A rate calculation means of exhaust air reflux to compute the rate of reflux of the exhaust gas 
which passes said exhaust air reflux valve and flows into a combustion chamber, And rate presumption 
equipment of exhaust air reflux of the intemal combustion engine characterized by having a rate decision means 
of exhaust air reflux to consider that the computed rate of exhaust air reflux this [ d. ] is the rate of reflux of the 
exhaust gas which flows into said intemal combustion engine's combustion chamber. 
[Claim 2] said rate calculation means of exhaust air reflux ~ e. ~ a rate decision means of basic exhaust air 
reflux to determine the rate of basic exhaust air reflux from an engine rotational frequency and an engine load at 
least - f The 1st presumed means which presumes the amount of exhaust gas which passes said exhaust air 
reflux valve according to the opening area detection value of said exhaust air reflux valve based on the flow 
characteristics of said exhaust air reflux valve, g. The 2nd presumed means which presumes the amount of 
exhaust gas which passes said exhaust air reflux valve according to the opening area conmiand value of said 
exhaust air reflux valve based on the flow characteristics of said exhaust air reflux valve, And it asks for the 
ratio of the amount of exhaust gas presumed with the h. above 1st and the 2nd presumed means, a calculation 
means to compute the rate of reflux of the exhaust gas which amends said rate of basic exhaust air reflxxx 
according to this ****** ratio, and flows into said intemal combustion engine's combustion chamber ~ since ~ 
the rate presumption equipment of exhaust air reflux of the intemal combustion engine given in claim 1 term 
characterized by becoming. 

[Claim 3] Claim 1 term characterized by finding said dead time according to said intemal combustion engine's 
operational status, or rate presumption equipment of exhaust air reflux of an intemal combustion engine given 
in dyadic. 

[Claim 4] Said rate decision means of exhaust air reflux is rate presumption equipment of exhaust air reflux of 
an intemal combustion engine given in either claim 1 term characterized by having a correction factor 
calculation means to ask for the correction factor which amends the fuel oil consumption which should be 
supplied to said intemal combustion engine's combustion chamber according to said rate of exhaust air reflux 
thru/or the 3rd term. 

[Claim 5] Said rate decision means of exhaust air reflux is rate presumption equipment of exhaust air reflux of 
an intemal combustion engine given in either claim 1 term characterized by having a correction factor 
calculation means to ask for the correction factor which amends said intemal combustion engine's ignition 
timing according to said rate of exhaust air reflux thni/or the 4th term. 

[Claim 6] Said rate decision means of exhaust air reflux is equipped with the storage means of the rate of 
exhaust air reflux and correction factor which synchronized with said predetermined detection period and which 
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are beforehand computed for every operation period which carries out the sequential storage of either at least. 
Rate presumption equipment of exhaust air reflux of an intemal combustion engine given in either claim 1 term 
characterized by the thing of said rate of exhaust air reflux memorized by this storage means according to said 
dead time, and said correction factor for which either is chosen at least thru/or the 5th term. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] More specifically, this invention relates to the rate presumption equipment of exhaust 
air reflux of the intemal combustion engine which presumed the rate of reflux of the exhaust gas which flows 
into an engine combustion chamber with a simply and sufficient precision about an intemal combustion engine's 
rate presumption equipment of exhaust air reflux. In addition, "the rate of exhaust air reflux" means the volume 
ratio or weight ratio of exhaust gas / inhalation air here. 
[0002] 

[Description of the Prior Art] While preparing the exhaust air reflux path which connects an intemal 
combustion engine's flueway and inhalation-of-air path and making a part of exhaust gas flow back to said 
inhalation-of-air path An exhaust air reflux valve is prepared there and the amount of reflux is controlled, and in 
the exhaust air reflux control which aims at reduction of NOx, and improvement in fiiel consumption, in order 
to perform exhaust air reflux control with a sufficient precision, it is necessary to presume to accuracy the rate 
of reflux (henceforth "the rate of net reflux") thru/or the amount of exhaust air reflux of exhaust gas which 
flows into a combustion chamber actually. Moreover, since the amount of exhaust air reflux serves as 
disturbance when controlling an intemal combustion engine's air-fuel ratio or fiiel oil consumption, it needs to 
presume the rate of exhaust air reflux thru/or the amount of exhaust air reflux with a sufficient precision also in 
the semantics. 

[0003] So, the technique of presuming a partial pressure, total pressure, etc. of the reflux gas of an inhalation- 
of-air path and air fi-om the inflow to the inhalation-of-air path of reflux gas, and computing the inflow air 
content to a cylinder is shown in JP,4-31 1643,A. However, by the technique, in order to ask for the partial 
pressure of reflux gas, it is necessary to ask accuracy for not only the inflow to the inhalation-of-air path of 
reflux gas but an intake-air temperature, or the chamber volume, and complicated count is needed. First of all, it 
is very difficult for there to be also dynamic delay of reflux gas and to ask accuracy for the inflow to the 
inhalation-of-air path of reflux gas. 
[0004] 

[Problem(s) to be Solved by the Invention] Therefore, it is in the object of this invention canceling the fault 
which the conventional technique described above, and complicated count and an indefinite operational element 
are reduced as much as possible, and though it is a simple configuration, it is in offering the rate presumption 
equipment of exhaust air reflux of the intemal combustion engine which asked for the rate of reflux of the 
exhaust gas which flows into a combustion chamber with a sufficient precision. 

[0005] Furthermore, the exhaust gas which flows into a combustion chamber serves as disturbance, when 
controlling fiiel oil consumption so that an air-fijel ratio serves as desired value. 

[0006] Therefore, the 2nd object of this invention reduces complicated coimt and an indefinite operational 
element as much as possible, and though it is a simple configuration, it is to offer the rate presumption 
equipment of exhaust air reflux of the intemal combustion engine which amended fiiel oil consumption to 
accuracy in quest of the rate of reflxix of the exhaust gas which flows into a combustion chamber with a 
sufficient precision. 

[0007] Furthermore, since the exhaust gas which flows into a combustion chamber reduces the ignitionability of 
gaseous mixture, it serves as disturbance also in ignition-timing control. 

[0008] Therefore, the 3rd object of this invention reduces complicated count and an indefinite operational 
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element as much as possible, and though it is a simple configuration, it is to offer the rate presumption 
equipment of exhaust air reflux of the internal combustion engine which amended ignition timing to accuracy in 
quest of the rate of reflux of the exhaust gas which flows into a combustion chamber with a sufficient precision. 

[0009] 

[Means for Solving the Problem] The exhaust gas reflux path which this invention is claim 1 term, and connects 
an internal combustion engine's flueway and inhalation-of-air path, and flows back to said inhalation-of-air path 
in a part of exhaust gas [ at least ] in order to attain the 1st object, In the internal combustion engine which 
comes to have the exhaust air reflux valve which opens and closes this exhaust gas reflux path An operational 
status detection means to detect the operational status of said intemal combustion engine which contains an 
engine rotational frequency and an engine load at least for every predetermined detection period. An exhaust air 
reflux valve operating state detection means to detect the operating state of said exhaust air reflux valve for said 
every predetermined detection period, A dead time until said exhaust gas passes an exhaust air reflux valve and 
flows into a combustion chamber is found. The detection period front which is equivalent to this dead time from 
the detected operational status and the operating state of an exhaust air reflux valve. It constituted so that it 
might have a rate calculation means of exhaust air reflux to compute the rate of reflux of the exhaust gas which 
passes said exhaust air reflux valve and flows into a combustion chamber, and a rate decision means of exhaust 
air reflux to consider that the computed this rate of exhaust air reflux is the rate of reflux of the exhaust gas 
which flows into said intemal combustion engine's combustion chamber. 

[0010] In claim 2 term more specifically said rate calculation means of exhaust air reflux A rate decision means 
of basic exhaust air reflux to determine the rate of basic exhaust air reflux from an engine rotational frequency 
and an engine load at least. The 1 st presumed means which presumes the amount of exhaust gas which passes 
said exhaust air reflux valve according to the opening area detection value of said exhaust air reflux valve based 
on the flow cheiracteristics of said exhaust air reflux valve. The 2nd presumed means which presumes the 
amount of exhaust gas which passes said exhaust air reflux valve according to the opening area conmiand value 
of said exhaust air reflux valve based on the flow characteristics of said exhaust air reflux valve, and a 
calculation means to compute the rate of reflux of the exhaust gas which asks for the ratio of the amount of 
exhaust gas presumed with the said 1st and 2nd presumed means, amends said rate of basic exhaust air reflux 
according to this ****** ratio, and flows into said intemal combustion engine's combustion chamber ~ since ~ 
it constituted so that it might become. 

[001 1] In claim 3 term, more specifically, it constituted so that said dead time might be found according to said 
intemal combustion engine's operational status. 

[0012] In order to attain the 2nd object, in claim 4 term, said rate decision means of exhaust air reflux was 
constituted so that it might have a correction factor calculation means to ask for the correction factor which 
amends the fiiel oil consumption which should be supplied to said intemal combustion engine's combustion 
chamber according to said rate of exhaust air reflux. 

[0013] In order to attain the 3rd object, in claim 5 term, said rate decision means of exhaust air reflux was 
constituted so that it might have a correction factor calculation means to ask for the correction factor which 
amends said intemal combustion engine's ignition timing according to said rate of exhaust air reflux. 
[0014] In order to attain the 1st thru/or the 3rd object, it sets in claim 6 term. More specifically Said rate 
decision means of exhaust air reflux is equipped with the storage means of the rate of exhaust air reflux and 
correction factor which synchronized witii said predetermined detection period and which are beforehand 
computed for every operation period which carries out the sequential storage of either at least. Even if there 
were few said rates of exhaust air reflux memorized by this storage means according to said dead time and said 
correction factors, it constituted so that either might be chosen. 
[0015] 

[Function] A dead time if it is in claim 1 term, until exhaust gas passes an exhaust air reflux valve and flows 
into a combustion chamber is found. The detection period front which is equivalent to this dead time from the 
detected operational status and the operating state of an exhaust air reflux valve, A rate calculation means of 
exhaust air reflux to compute the rate of reflux of the exhaust gas which passes said exhaust air reflux valve and 
flows into a combustion chamber. And since it constituted so that it might have a rate decision means of exhaust 
air reflux to consider that the computed this rate of exhaust air reflux is the rate of reflux of the exhaust gas 
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which flows into said internal combustion engine's combustion chamber Complicated count and an indefinite 
operational element can be reduced as much as possible, and though it is a simple configuration, it can ask for 
the rate of reflux of the exhaust gas which flows into a combustion chamber with a sufficient precision. Here, a 
dead time may be made adjustable according to operational status, or is good also as a fixed value according to 
an engine's structure. 

[0016] In claim 2 term said rate calculation means of exhaust air reflux Determine the rate of basic exhaust air 
reflux fi-om an engine rotational firequency and an engine load, and it is based on the flow characteristics of said 
exhaust air reflux valve. The amount of exhaust gas which passes said exhaust air reflux valve according to the 
opening area detection value and command value of said exhaust air reflux valve is presumed, respectively. 
Since it constituted so that the rate of reflux of the exhaust gas which amends the rate of basic exhaust air reflux 
fi-om those ratios, and flows into said intemal combustion engine's combustion chamber might be computed 
Since the behavior of exhaust air reflux gas will be grasped fi-om the flow characteristics of an exhaust air reflux 
valve if it puts in another way, complicated count and an indefinite operational element can be reduced as much 
as possible, and though it is a simple configuration, the rate of exhaust air reflux of the net inhaled actually in a 
combustion chamber can be presumed with a sufficient precision. 

[0017] Since it constituted so that said dead time might be found according to said intemal combustion engine's 
operational status if it was in claim 3 term, it can ask for the rate of reflux of the exhaust gas which flows into a 
combustion chamber much more exactly. 

[0018] Since it constituted so that it might ask for the correction factor which amends fiiel oil consumption 
according to said rate of exhaust air reflux if it was in claim 4 term, complicated count and an indefinite 
operational element can be reduced as much as possible, though it is a simple configuration, the rate of exhaust 
air reflux of the net inhaled actually in a combustion chamber can be presumed with a sufficient precision, and 
fiiel oil consumption can be amended proper based on it. 

[0019] Since it constituted so that it might ask for the correction factor which amends ignition timing according 
to said rate of exhaust air reflux if it was in claim 5 term, complicated count and an indefinite operational 
element can be reduced as much as possible, though it is a simple configuration, the rate of exhaust air reflux of 
the net inhaled actually in a combustion chamber can be presumed with a sufficient precision, and ignition 
timing can be amended proper based on it. 

[0020] If it is in claim 6 term, it can ask for the rate of exhaust air reflux beforehand computed for every 
operation period, said rate of exhaust air reflux of a correction factor which carried out the sequential storage of 
either at least, and was memorized by this storage means according to said dead time and the rate of reflux of 
the exhaust gas of said correction factor which flows into a combustion chamber since it constituted so that 
either might be chosen at least, or a fiiel-injection correction factor more simply. In addition, it chooses 
according to a dead time, and based on the selected value, the rate of exhaust air reflux or a fixel-injection 
correction factor is begun, and you may make it memorize the rate of exhaust air reflux, or the operational 
status detection value required for calculation of a correction factor, and ask. 
[0021] 

[Example] Hereafter, it is based on an accompanying drawing and the example of this invention is explained. 
[0022] Drawing 1 is the whole block diagram showing the rate presumption equipment of exhaust air reflux of 
the intemal combustion engine concerning this invention. An intemal combustion engine is an intemal 
combustion engine of a 4-cylinder, and a throttle valve 3 is formed in the middle of the inlet pipe (inhalation-of- 
air path) 2 of the engine body 1 . The throttle location sensor (thetaTH shows) 4 which detects throttle location 
thetaTH is connected with a throttle valve 3, and an output is supplied to an electronic control unit (henceforth 
"ECU") 5. 

[0023] ECUS operates the input signal wave from the throttle location sensor 4 and the below-mentioned sensor 
group orthopedically, corrects a voltage level to predetermined level, and consists of storage means 5c which 
memorizes various operation programs, the result of an operation, etc. which are performed by input circuit 5a 
which has the function of changing an analog signal into a digital signal value, CPU5b, and CPU5b, 5d of 
output circuits etc., etc. 

[0024] A fiael injection valve 6 is between the opportunity Sekimoto object 1 and a throttle valve 3, and is 
prepared in the upstream of the inlet port (not shown) of a combustion chamber (not shown) for every cylinder. 
A fixel injection valve 6 is electrically connected to ECUS while connecting with a fiiel pump (not shown). On 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 1 0/1 7/2005 



JP,08-128359,A [DETAILED DESCRIPTION] 



Page 4 of 9 



the other hand, while the absolute-pressure sensor (PBA shows) 7 which detects the inlet-pipe internal pressure 
PBA with absolute pressure is formed in the lower stream of a river of a throttle valve 3, the intake temperature 
sensor (TA shows) 8 which detects an intake-air temperature TA is formed in the lower stream of a river. The 
output of these sensors is also sent out to ECUS. 

[0025] Moreover, while the coolant temperature sensor (TW shows) 9 which detects the engine cooling water 
temperature TW is formed in the engine body 1 , the crank angle sensor (CRK shows) 10 which detects CRK 
whenever [ including a TDC location / predetermined crank angle ], and the cylinder distinction sensor (CYL 
shows) 1 1 which detects CYL whenever [ predetermined crank angle / of a specific cylinder ] are formed in a 
crankshaft or a cam shaft (not shown [ both ]). The output of these sensors is also sent out to ECUS, the crank 
angle sensor output CRK is counted through a coiinter (not shown), and the engine rotational frequency NE is 
detected. 

[0026] Moreover, the catalytic converter 14 is arranged at the exhaust pipe (flueway) 13 of the engine body 1, 
and HC in exhaust gas, CO, a NOx component, etc. are pxirified. The upstream of a catalytic converter 14 is 
equipped with the broader-based air-fuel ratio sensor (LAF shows) 1 S which detects the oxygen density in 
exhaust gas in the large range covering Lean since rich considering theoretical air fiiel ratio as a core, and an 
output is supplied to ECUS. 

[0027] Furthermore, while the atmospheric pressure sensor (PA shows) 16 which detects atmospheric pressure 
PA is formed near the engine body 1, the wall-temperature sensor (TC shows) 17 which detects the wall 
temperature TC is formed in the wall surface of the inlet pipe 2 near an inlet port. The output of these sensors is 
also supplied to ECUS. 

[0028] Next, the exhaust air reflux device 2S is explained. 

[0029] The exhaust air reflux path 2S is equipped with the exhaust air reflux path 1 8 which connects an exhaust 
pipe 1 3 to an inlet pipe 2 (sign 1 8a shows the opening edge by the side of an inlet pipe). In the middle of the 
exhaust air reflux path 1 8, the exhaust air reflux valve (EGR valve) 19 is formed. The exhaust air reflux valve 
19 is a negative pressure corresponding movement type, and consists of valve element l^a arranged mainly so 
that a path 18 can be opened and closed, diaphragm 19b which operates with the negative pressure which is 
connected with valve element 1 9a and introduced through the below-mentioned solenoid valve 22, and spring 
19c which energizes diaphragm 19b in the direction of clausilium. 

[0030] The fi-ee passage way 20 is connected to negative pressure room 19d formed by diaphragm 19b, and it is 
constituted so that the negative pressure in an inlet pipe 2 may be introduced through the normally closed mold 
solenoid valve 22 formed in the middle of this fi'ee passage way 20. Atmospheric-air room 19e is open for free 
passage to atmospheric air. fiirthermore, the atmospheric-air free passage way 23 is connected to the free 
passage way 20 on the lower stream of a river of a solenoid valve 22, and it is this free passage way 23 — on the 
way — the orifice 21 boiled and prepared — minding — atmospheric pressure — the free passage way 20 — 
subsequently — said negative pressure room ~ it is constituted so that it may be introduced into 1 9d. 
[0031] It connects with ECUS, and said solenoid valve 22 operates with the driving signal from ECUS, and 
controls lift actuation (valve-opening actuation) of valve element 19a of the exhaust air reflux valve 19, and its 
rate. The lift sensor 24 is formed in the exhaust air reflux valve 19, the travel (the amount of lifts) of valve 
element 19a is detected, and an output is sent out to ECUS. Moreover, ECUS computes fijel oil consumption, 
and ignition timing is computed and it lights the gaseous mixture of an engine combustion chamber through the 
ignition means which is not illustrated while it controls the fiiel oil consumption which should be supplied to an 
engine combustion chamber through the valve-opening time amount of said fiiel injection valve 6. 
[0032] Here, ECUS presvimes the rate of exhaust air reflux, and amends fijel oil consumption or ignition timing 
based on estimate so that it may state below, 

[0033] Drawing 2 is a flow chart explaining presumed actuation of the rate of exhaust air reflux. 

[0034] Before going into this description of drawing, the algorithm of the presumed actuation which relates to 

this invention below with reference to drawing 3 is explained. 

[003S] If the capacity which passes an exhaust air reflux valve is seen as a valve simple substance, it will be 
determined by the opening area of a valve and the pressure ratio before and behind a valve, i.e., flow 
characteristics, (design item). That is, it is thought that it asks from the ratio of the opening area of lifts of a 
valve, i.e., the amount, and the vertical fluid pressure force of a valve. 

[0036] as the system be show in drawing 3 , it be think by ask for the ratio of the amount of lifts of a valve , and 
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the atmospheric pressure PA which act through said atmospheric air free passage way 23 and MAP PBA of an 
inlet pipe 2 that until presumption of reflux capacity be to some extent possible ( although flow characteristics 
change with exhaust gas pressure or exhaust-gas temperatures a little actually , it be think that change of the 
property be absorbable to a remarkable extent by use a capacity rate like the after-mentioned ) . 
[0037] Then, paying attention to this point, it asked for the rate of reflux based on flow characteristics first. In 
addition, although opening area is calculated from the amount of lifts, this is because the amount of lifts used 
the valve of the structure corresponding to opening area. Therefore, when using the thing of another stmctures, 
such as a linear solenoid, it will ask for opening area from another parameter. 

[0038] By the way, although there are a rate of reflux at the time of a stationary and a rate of reflux of a 
transient as rate of reflux, it is the value of the condition that the rate of reflux at the time of a stationary has a 
lift command value equal to a real lift, and as it is indicated in drawing 4 as the rate of reflux of a transient, a lift 
command value is a value of the condition which is not equal to a real lift. And with the algorithm conceming 
this invention, I thought that the difference in a transient was produced when the rate of reflux shifted from the 
rate of reflux at the time of a stationary by the capacity rate corresponding to it as shown in drawing 3 . 
[0039] Specifically by the time of a stationary, it is a lift command value = real lift and capacity rate =1 [0040] 
of reflux, i.e., the rate at the time of a rate of reflux = stationary. In a transient, it becomes a lift command 
value != real lift and capacity rate !=1 , i.e., the rate of reflux (map search values) x capacity rate at the time of a 
rate of reflux = stationary. 

[0041] Thus, I thought that the rate of net reflux which flows into a combustion chamber was called for by 
multiplying the rate of reflux at the time of a stationary by the rate of the amount of ring main. If a formula 
shows, it will become as the following. 

Rate of net reflux =(rate of reflux at time of stationary) x(capacity QACT which can be found from pressure 
ratio before and behind real lift and valve)/(capacity QCMD which can be found from a lift command value and 
the pressure ratio before and behind a valve) 

[0042] Here, the rate of reflux at the time of a stationary asks for the rate correction factor of reflux, and asks 
for it by subtracting it from 1 . That is, when the rate correction factor of reflux at the time of a stationary is 
called KEGRMAP, it is rate [ at the time of a stationary ] of reflux = (1-KEGRMAP). 
It comes out and asks. 

[0043] In addition, on these descriptions, the rate of reflux at the time of a stationary thru/or the rate correction 
factor of reflux at the time of a stationary are also called the rate of basic exhaust air reflux thru/or the rate 
correction factor of basic exhaust air reflux. Moreover, the rate correction factor KEGRMAP of reflux at the 
time of a stationary was set up as a map, as it asked in an experiment beforehand from the engine rotational 
frequency NE and MAP PBA and was shown in drawin g 5 , searches it and asked for it. 

[0044] By the way, in exhaust air reflux control, although carried out by determining the lift command value of 
an exhaust air reflux valve from an engine rotational frequency, an engine load, etc., as shown in drawing 4 , a 
real lift (lift detection value) has delay to a conmiand value. Furthermore, there is delay also in reflux gas 
flowing into a combustion chamber according to the valve-opening actuation. 

[0045] Then, the inside of the amount of the reflux gas by which these people passed the exhaust air reflux 
valve in JP,5-1 1 8239, A previously. The rate that the amount which flowed into the control cycle in the 
combustion chamber occupies is made into the rate of direct. The model which describes the behavior of reflux 
gas which passes before it, is piling up in the space part to a combustion chamber, has away the rate that the 
amount which flowed into the combustion chamber occupies in the control cycle, and is made into a rate was 
stood, and the technique of presuming the rate of net reflux based on it was proposed. 
[0046] However, it became clear that it tends to express the behavior of reflux gas that the reflux gas which 
passed the exhaust air reflux valve as a result of considering the behavior of reflux gas fiirther considers that 
flows into a combustion chamber at once after a certain dead time passes. Then, while computing the rate of net 
reflux described above for every predetermined period and storing in the storage means, it was made to regard it 
as the rate of reflux of the exhaust gas which flowed into the combustion chamber truly with the calculation 
value of the period of the past equivalent to a dead time. 

[0047] Hereafter, actuation of the equipment conceming an example is explained according to the drawing 2 

flow chart. In addition, the program shown in this flow chart is started in each TDC location. 

[0048] The engine rotational frequency NE, MAP PBA, atmospheric pressure PA, the real lift LACT (output of 
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the lift sensor 24), etc. are first read by SIO, it progresses to SI 2, and the Uft command value LCMD is searched 
from the engine rotational frequency NE and MAP PBA. The lift command value LCMD searches and asks for 
**** shown in drawing 6 , and the map which defined and set up the property beforehand here. 
[0049] Then, the map shown in drawing 5 which progressed to S14 and was described above from the engine 
rotational frequency NE and MAP PBA is searched, and the rate correction factor KEGRMAP of basic exhaust 
air reflux is searched. 

[0050] Subsequently, the lift command value LCMD which checked that checked that the real lift LACT which 
progressed to SI 6 and was detected is not zero, namely, the exhaust air reflux valve 19 was opening, progressed 
to SI 8, and was searched is compared with the predetermined lower limit LCMDLL (minute value). 
[005 1 ] the time of it being judged that search values are not below lower limits in S 1 8 — S20 — progressing ~ 
there — the ratio of MAP PBA and atmospheric pressure PA — PBA/PA is calculated, from it and the searched 
lift command value LCMD, what map-ized the property shown in drawing 3 (not shown) is searched, and 
capacity QCMD is calculated. This is "capacity which can be found from a lift command value and the pressure 
ratio before and behind a valve" told to a previous formula. 

[0052] then, the same ratio as the real lift LACT which progressed to S22 and was detected — what map-ized 
the property similarly shown in drawing 3 from PBA/PA (not shown) is searched, and capacity QACT is 
calculated. This is equivalent to "the capacity which can be found from the pressure ratio before and behind a 
real lift and a valve" said with a previous formula. 

[0053] Then, let the value which subtracted and obtained from 1 the rate correction factor KEGRMAP of basic 
exhaust air reflux which progressed to S24 and was searched be a rate of stationary reflux (the rate of basic 
exhaust air reflux thru/or rate of reflux at the time of a stationary). Here, like the above, the rate of reflux at the 
time of exhaust air reflux actuation being stable, i.e., exhaust air reflux actuation, is started, or the rate of reflux 
at the time of a stationary means the rate of reflux when being in the transitional conditions at the time of being 
stopped etc. 

[0054] S26 [ then, ] — progressing — like a graphic display — the rate of stationary reflux — the ratio of values 
QACT and QCMD - it multiplies by QACT/QCMD and asks for the rate of net reflux. 

[0055] Then, it progresses to S28 and the fiiel -injection correction factor KEGRN is calculated. Drawing 7 is a 
subroutine flow chart which shows the activity. 

[0056] If it explains according to this drawing, in SI 00, the rate of net reflux (that for which it asked by S26 of 
drawing 2 ) will be subtracted from 1, and let the value be the fiiel-injection correction factor KEGRN. 
[0057] Then, the fuel-injection correction factor KEGRN which progressed to SI 02 and was computed is stored 
in a ring buffer (storage). Drawing 8 is the explanatory view showing the configuration of the ring buffer, and is 
prepared in storage means 5 c of above mentioned ECU5. 

[0058] A ring buffer has the n addresses like a graphic display, the number from 0 to n is attached and each 
address is specified. And whenever the fuel-injection correction factor KEGRN is computed by the drawing 2 
(and drawing 7 ) flow chart being started by TDC, in drawing, sequential storing (updating) is carried out from 
the upper part. 

[0059] Then, a map is searched from the engine rotational frequency NE which progressed to SI 04 and was 
detected, and the engine load PBA, for example, a MAP, and a dead time tau is searched. Drawing 9 is the 
explanatory view showing the property. 

[0060] That is, although the above mentioned dead time shows a time delay until the reflux gas which passed 
the e?diaust air reflux valve flows into a combustion chamber, it changes according to an engine rotational 
frequency and an engine load, for example, a MAP etc. Here, a dead time tau is described above and is more 
specifically shown by the buffer number. 

[0061] Then, based on the dead time tau (specifically buffer number) which progressed to SI 06 and was 
searched, the calculation value (fuel-injection correction factor KEGRN) stored in the corresponding address is 
read. That is, as shown in drawing 10 , when the present event is A, the calculation value of 12 times ago is 
chosen, and let it be this fuel-injection correction factor KEGRN. 

[0062] If this is seen from actuation of an exhaust air reflux valve, the fuel-injection correction factor KEGRN 
of 12 times ago is 1 .0, and that means that the exhaust air reflux valve was closed, after that — the fiiel-injection 
correction factor KEGRN — for example, 0. — it judges that reflux gas is not yet flowing into a combustion 
chamber at the current event in the case of the example of a graphic display although the exhaust air reflux 
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valve could open when becoming gradually and small with 99, 0.98, etc. and putting in another way, and it has 
resulted in A at the current event, therefore is made not to perform reduction amendment in fuel injection. 
[0063] Simultaneously, fuel oil consumption is amended based on the determined fuel-injection correction 
factor KEGRN. Although amendment of this fuel oil consumption is performed by multiplying the basic fuel oil 
consumption Tim calculated from the engine rotational frequency and the engine load by the correction factor 
KEGRN, and calculating the output fuel oil consumption Tout, since this very thing is well-known, it stops to 
explanation of this level. 

[0064] If it retums to the drawing 2 flow chart, when the real lift LACT is judged to be zero by SI 6, in addition, 
exhaust air reflux is not performed, but since the fuel-injection correction factor KEGRN is determined from the 
value after a dead time tau passes, it computes the rate of net reflux, and the fuel-injection correction factor 
KEGRN by progressing after S24. In this case, by S26, the rate of net reflux is determined as 0, and the fuel- 
injection correction factor KEGRN is determined as 1.0 SI 00 of R> drawing 7 7 flow chart. 
[0065] Moreover, when the lift command value LCMD is judged to be below the lower limit LCMDLL by SI 8, 
it progresses to S32, and as for the lift command value LCMD, last value LCMDn-1 is held as it is (giving n to 
a value by this flow chart this time omitted for simplification). 

[0066] Since delay is in the dynamic characteristics of the exhaust air reflux valve 19 even if the lift command 
value LCMD becomes zero when this shifts to the field which is not performed from the field which performs 
exhaust air reflux, Since the real lift LACT did not become zero promptly, when the lift command value LCMD 
was below the lower limit (threshold) LCMDLL, it held the lift command value LCMD to last value LCMDn-1 
(at the time [ Last time ] of a control cycle value at the time of n-1). Last time [ this ], a value hold is performed 
until it is checked that the real lift LACT has become zero by SI 6. 

[0067] Moreover, when the lift command value LCMD is below the lower limit LCMDLL, the lift command 
value LCMD may be zero, in that case, the QCMD search values of S20 also serve as zero, a zero rate arises by 
the operation of S26, and calculating becomes impossible. However, there is no possibility that calculating may 
become impossible, by holding a value last time like the above. In addition, zero are sufficient although the 
lower limit LCMDLL considered as the minute value. 

[0068] Then, it progresses to S34 and they are the map search values (it refers to SI 4) of the rate correction 
factor KEGRMAP of basic exhaust air reflux Last search-values KEGRMAPn-1 It replaces. This is because it is 
set as 1 , so there is a possibility that the rate of stationary reflux may be set to 0 in the operation of S24, in the 
property which the rate correction factor KEGRMAP of basic exhaust air reflux from which the lift command 
value LCMD searched with S12 is searched with S14 in the operational status judged to be below a lower limit 
plans in this example. 

[0069] This example computes the rate of net reflux of the exhaust gas which passes said exhaust air reflux 
valve from the engine rotational frequency detected like the above and an engine load, for example, a MAP, and 
the operating state of an exhaust air reflux valve, and flows into a combustion chamber for every operation 
period. While carrying out sequential calculation and memorizing the fiiel-injection correction factor for every 
operation period based on it Since a dead time until exhaust gas passes an exhaust air reflux valve and flows 
into a combustion chamber is found, the calculation value of the operation period equivalent to a dead time is 
chosen and it considered that it was a fiiel-injection correction factor in a current operation period Complicated 
count and an indefinite operational element can be reduced as much as possible, and though it is a simple 
configuration, in quest of the rate of reflux of the exhaust gas which flows into a combustion chamber with a 
sufficient precision, fiiel oil consximption can be amended with a sufficient precision. 

[0070] Furthermore, since the rate of reflux of a transient and the deflection of that at the time of a stationary 
presumed the rate of net reflux which flows into an engine combustion chamber paying attention to being a 
capacity rate paying attention to the flow characteristics of an exhaust air reflux valve, though it is a simple 
configuration, the behavior of exhaust gas can be grasped to accviracy. Moreover, since the capacity rate is used, 
the effect of the exhaust-gas temperature and exhaust gas pressure to capacity can be absorbed to remarkable 
extent, and presumed precision improves also in the semantics. 

[0071] Drawing 1 1 is a flow chart similar to drawing 7 R> 7 which shows the 2nd example of this invention. 
[0072] If a focus is set and explained to the point which is different from the 1 st example, in S200, the rate of 
net reflux computed by S26 of the drawing 2 flow chart is stored in a ring buffer. And a dead time tau is 
searched with S202, and the rate of net reflux (this is called "the true rate of reflux") which corresponds by 
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S204 is read, and the fuel-injection correction factor KEGRN is computed, and fuel oil consumption is amended 
by S206. 

[0073] Thus, the engine rotational frequency and engine load with which the 2nd example was detected. For 
example, while computing and memorizing the rate of net reflux of the exhaust gas which passes said exhaust 
air reflux valve from a MAP and the operating state of an exhaust air reflux valve, and flows into a combustion 
chamber for every operation period Since a dead time until exhaust gas passes an exhaust air reflux valve and 
flows into a combustion chamber is found, the calculation value of the operation period equivalent to a dead 
time is chosen and it considered that it was the rate of exhaust air reflux which flows into a combustion chamber 
truly a current operation period Complicated count and an indefinite operational element can be reduced as 
much as possible, and though it is a simple configuration, it can ask for the rate of reflux of the exhaust gas 
which flows into a combustion chamber with a sufficient precision. 

[0074] Drawing 12 is a flow chart similar to drawing 7 which shows the 3rd example of this invention. 
[0075] If a focus is set and explained to the point which is different from the 1st example, it will progress to 
S304 through S300 thru/or S302, and the fuel-injection correction factor KEGRN which searches a ring buffer 
and is used from a predetermined dead time (for example, tau= 12) this time will be searched. That is, if the 
point which is the value which the dead time fixed is removed, a residual configuration and effectiveness are 
not different from the 1 st example. Here, although a dead time serves as a different value for every engine with 
the distance to an exhaust air reflux valve and a combustion chamber etc., it shall ask through an experiment 
beforehand. 

[0076] In addition, in the 3rd example, it cannot be overemphasized instead of the fuel-injection correction 
factor KEGRN like the 2nd example that the rate of net reflux may be stored in a ring buffer. 
[0077] Drawing 13 is the flow chart which shows the 4th example of this invention, and is a flow chart which 
shows the calculation activity of fundamental-points fire stage thetaMAP. 

[0078] Hereafter, if it explains, first, from the engine rotational frequency NE and MAP PBA current by S400, 
thetaMAP map for the time of exhaust gas un-flowing back will be searched, and it will ask for the 
fundamental-points fire stage at the time of exhaust gas un-flowing back (henceforth "thetaMAPO"), and 
subsequently to S402 it progresses, and thetaMAP map for the time of exhaust gas reflux will be searched from 
the same parameter, and it will ask for the fundamental-points fire stage at the time of exhaust gas reflux 
(henceforth "thetaMAPT"). The property of thetaMAP map described above to drawing 14 is shown. 
[0079] Subsequently, it progresses to S404 and fundamental-points fire stage thetaMAP is computed from the 
formula of a graphic display. According to the formula of a graphic display, since it is set to fuel-injection 
correction factor KEGRN=1 at the time of exhaust gas un-flowing back, fUndamental-points fire stage 
thetaMAP serves as fundamental-points fire stage thetaMAPO at the time of im-flowing back. On the other 
hand, in the condition that the fuel-injection correction factor KEGRN and the fuel-injection correction factor 
KEGRMAP at the time of a stationary are in agreement, fundamental-points fire stage thetaMAP serves as 
fundamental -points fire stage thetaMAPT at the time of reflux, moreover, the fuel -injection correction factor 
KEGRN in the condition of not being in agreement with the fuel-injection correction factor KEGRMAP at the 
time of a stationary Fundamental-points fire stage thetaMAP serves as a value which carried out linear 
interpolation of between fundamental-points fire stage thetaMAPO at the time of un-flowing back, and 
fundamental-points fire stage thetaMAPT(s) at the time of reflux according to both ratio (even if behavior as 
actual fundamental-points fire stage thetaMAP shows with a broken line is shown at this time, since the 
difference with a straight line is minute, it is convenient). 

[0080] Here, the fuel-injection correction factor KEGRN uses the value calculated in consideration of the dead 
time stated in the 1 st example shown in drawing 7 , the 2nd example shown in drawing 1 1 , or the 3rd example 
shown in drawing 12 . Especially when based on the 2nd example shown in drawing 1 1 , the rate of net reflux 
may be buffered instead of (1 -KEGRN), enabling free retrieval. 

[0081] Furthermore, what is necessary is to make the fuel-injection correction factor KEGRMAP at the time of 
a stationary correspond to what buffers the fuel-injection correction factor KEGRN and the rate of net reflux, 
and just to make it buffer simultaneously in the 1st example shown in drawing 7 , the 2nd example shown in 
drawing 1 1 , or the 3rd example shown in drawing 12 . Furthermore, when based on the 1 st example shown in 
drawing 7 , or the 3rd example shown in drawing 12 , it is clear that you may buffer like the fuel-injection 
correction factor KEGRN in quest of the value of / (1-KEGRMAP) beforehand (1-KEGRN). 
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[0082] Moreover, when the value of / (1-KEGRMAP) exceeds 1 .0 in that case (1-KEGRN), it restricts to 1,0 
and it is necessary to make it ignition timing of calculation value thetaMAP not exceed fundamental-points fire 
stage thetaMAPT at the time of reflux in the direction of a tooth lead angle, although the fuel-injection 
correction factor KEGRMAP at the time of a stationary may use the current value more simply calculated by 
the drawing 2 flow chart of the 1st example. 

[0083] Since the fundamental-points fire stage was determined using the fuel-injection correction factor 
KEGRN computed like the above according to the inflow delay of an exhaust air reflux valve and reflux gas in 
the 4th example, also when exhaust air reflux actuation is performed, ignition timing can be controlled to a 
desired value at accuracy. After this fundamental-points fire stage performs amendment by water temperature, 
an intake-air temperature, etc., it is outputted. In addition, although the fundamental -points fire stage was 
directly determined using the fuel-injection correction factor KEGRN etc. in the above, the fundamental-points 
fire stage determined separately may be amended using the fuel-injection correction factor KEGRN etc. 
[0084] In addition, although the rate of exhaust air reflux or the fuel-injection correction factor is memorized 
and it was made to choose according to a dead time, it chooses according to a dead time, and parameters, such 
as an engine rotational frequency required to compute the rate of exhaust air reflux or a fuel-injection correction 
factor, are memorized, and you may make it compute in the above by beginning the rate of exhaust air reflux, or 
a fuel-injection correction factor based on the selected value. 

[0085] Furthermore, in the above, although atmospheric pressure was used by SIO, S20, S22, etc. of drawing 2 , 
it may replace with it and exhaust gas pressure may be used. 

[0086] Furthermore, in the above, although values LCMD, KEGRMAP, and QCMD and QACT were set up as 
a map value, you may ask by the operation each time. 

[0087] Furthermore, in the above, although the thing of a negative pressure type was used as an exhaust air 
reflux valve, you may be an electric type. 

[0088] Furthermore, although the MAP was used as a parameter which shows an engine load, an inhalation air 

content, a throttle opening, etc. may be used. 

[0089] 

[Effect of the Invention] If it is in claim 1 term, complicated count and an indefinite operational element can be 
reduced as much as possible, and though it is a simple configuration, it can ask for the rate of reflux of the 
exhaust gas which flows into a combustion chamber with a sufficient precision. 

[0090] If it was in claim 2 term, since it was made to grasp the behavior of exhaust air reflux gas from the flow 
characteristics of an exhaust air reflux valve, complicated count and an indefinite operational element can be 
reduced as much as possible, and though it is a simple configuration, the rate of exhaust air reflux of the net 
inhaled actually in a combustion chamber can be presumed with a sufficient precision. 

[0091] Since it constituted so that said dead time might be found according to said internal combustion engine's 
operational status if it was in claim 3 term, it can ask for the rate of reflux of the exhaust gas which flows into a 
combustion chamber much more exactly, 

[0092] If it is in claim 4 term, complicated count and an indefinite operational element can be reduced as much 
as possible, though it is a simple configuration, the rate of exhaust air reflux of the net inhaled actually in a 
combustion chamber can be presumed with a sufficient precision, and fuel oil consumption can be amended 
proper based on it. 

[0093] If it is in claim 5 term, complicated count and an indefinite operational element can be reduced as much 
as possible, though it is a simple configuration, the rate of exhaust air reflux of the net inhaled actually in a 
combustion chamber can be presumed with a sufficient precision, and ignition timing can be amended proper 
based on it. 

[0094] If it is in claim 6 term, it can ask for the rate of refliix or fuel-injection correction factor of exhaust gas 
which flows into a combustion chamber more simply. 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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B# Pel jc i; T ^teis^is: ic f ^ntzmtm^mi&mii 

[0 0 15] 

[f^ffl] m^mim\z$,-:>x\i. mm.:>Jxt)mm.siM^ 
=&m}§iVxm^mizm?<-t^^x(Dmss:mmt:-!;^ii(). ^ 

mmizm^^r^^tiimm^(D, mimm.mm^^mmi' 
xmmmzm?^-r^mm.:fi:^<Dmmm^wtiir^mm.m 

mmmo:>BMmizm.x-t^sm:»y^o:>mwimt^u-rm 
^mmm^^^m. ^mx^tia<m^Lrz<Dx\ mmu 

Bum0!ix$>r)fj.f)t^. mmmzm^.-r^mf5.^7.<Dis. 

\im^i^mizit>.cx-^mzi^xi>s.<. 3y^\,^}itmm(D 
mmtzmcfi.si&m llx^&i^. 
[0 0 16] ii^]K2^fr*5UTtt. mtEmm.mmmM 

^3iBg#® IS □ Mfs«iaiM*3 cfc z/m^m n it cxmtEm 

€. ® jt*» 6 m^mmmmm ^miE Lxmtif*^mmm<Dm 
m^izmx-r^mm^'x(ommm^9^tii-r^<i:z>tzm0i 

^ < it^r -5 d 1 7>«T^-5. 

[0 0 17] if*3«3 3^ic$.oT«, mtzm^i.m^iim 
t^(f^mmm<Dmm^Km^zltux}itllb'bn^t^a<mf$.l^f^ 
(Dx\ mmmiz^x-r^mm.:^7.<Dmmm^—m6^miz 

[0 0 18] m^m4mz^^x\t, nafumm-mmmtz 

st^cxmmmMm^mmr^miEmsc^Tki^^j^vizim 

ICIKA^ n-S,IEn;feroj^^aBStm^ffl<SS < ii^f-S d i 

^tnz&-:f\,^xmn'&Mm^miEizmiE-r^z. 

tA<X'^^. 

[0 0 19] lt*«5JHIC&-pT«. flU82«f^jS»a^H 

J«;i;T*ikP$W5-ffiIE-r^«iE#Sc^*i*-S J; ^ Ic^lfiE 

:it.ii^x^. m^um'gsLXhK)tii)^ii>. n'^\zmm.\z 
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[0 0 2 0] i«*3S6 JilC*-pT«. SlffJlfflriJC^ 

LT*i#, MUkmmizit^cxmRi^. mviLtzmizs-^ 

[0 0 2 1 ] 

immmi ekt, mftmm\zmi^T:i(omm<Dnmm^ 
[0 0 2 2] mnt:i(D%mzW:^p^mmm<Dm%m^ 

h;p^3tcfiXD-y h;na®0TH«:^ai-r-5;^D-y h 
ji/firB-fe>^j- (©THT^-T) Aum^^ti, mti^m 
^mm:3.~'yh (skT TEcuj 5 »c«$&-r 

•5. 

[0 0 2 3] ECU5tt;^a'> h;u<a:B-fe>-y-4*j:tx 

}v^fix^u^)v\zmiEV. Y-^-a^mn^y'i^^jumn 
miz^m-ri>f3i^<^mm^^t^xtimm5 a, cpu 

5 b. CPUS bT^frSn-S^aiSKET'D A*JJ; 
[0 0 24] *!S^Sfi«t*# 6 lii:^a-y hJUif 

3^<Dm-c. (m^i±-r) m 

6itmmyfi>y m^'^-r) izsimsti^iimz. ec 

U5t:im^e«]l3«gg$n^o — XD-yh;i.#3«T ■ 
?jg(c«®:^Sl*lEE;^)P B A^Sfe*fffi;^i-ri|gltii-r-5*6?*)E 
-t>lJ- (PBAT-^-f) 7 A^^i-f iE>n^ tmz. ^OT 

t") 8*«K:Jte.n-5. cn6.-t>iJ-<7)ai:^»'bECU5lZ 

[0 0 2 5] mtzmm^ii^ i jc««gM?&^*fiTw$^ 

7>i7A±>-& (CRKT^T) lOi. ItjeaiSi®^ 

^i7^>i7M&cYL^^ih-r^n.m-mii±>^ (cy 



[0 0 2 6] ^fcmm^^w 1 cDSP^e mnM^) i s 

®HC. CO. NOx^^J-nt£€r*^ffcT-S. ««SEn>A- 
-i? 1 4<D±iii[ictt»a^:^1>©S3ili8g*3i8&^«sjt 
^^^3,0,^^ LT'J •y?*^ U — >{C^fc-5JEt'iiEiaT^ai 
r^&^^m\t±.>^ (LAFT-S^-T) 1 5*<g«$ 
n. tii^^rECUSJ;:^*^^*. 

[0 0 2 7] Mir, taK*^lco{^j5lc«:»c^JIPA<& 
^aiT'5:*:^JE-tr>-t^- (PAT-^T) 1 6;&^S:tt6)n-& 
t^tc. K^J}?— h#jfi®®mi^2CQii®lC«-?-©gS 
TC*«iai-r5gia-fe>-!t (TCT^-T) l 7*tK»t6 

n^. cne>-fe>-ti-<Dj±j:'3t>. ecu strfftsg^m-s. 

[0 0 2 8] gf^jl»ii«^2 5t-^l^Tltt?gr 

■5. 

[0 0 2 9] fif^)is5®ss 2 5 \t. mnM 1 3 

2 ICg^tT-5Sma»t51K 1 8 (?5F-^ 1 8 a 

'I'lCfiSfmMBg^ (EGR#) 1 9*t|g:tte,n-5. »^ 
Sdit^l 9fiftJEJ4::K^-r$.oT, ±tVX. iiSSl 8 
S:ilgST^-&J;fiJCiEM;$tlfc#fl!:l 9 a <h. 1 9 
a t::a^$nT«ai<D«fi8#2 2 Srrn-UT^ASns^ 
ffilCJ:0f^ffi)-rS:5^< Tr'^A 1 9 bt. ^-iTV^K 

1 9 b«:ga#:&[fi]tCf<f^-r-5tftal 9 c <!:36^e.^J5£$.n 

[0030] :J^-1'7'7^A1 9 b J; OiUPK^n-Sftil 

^ 1 9 djcttiii®s§2 oA^sgg^n, ^%M2n<nm.m. 
ifi. ^m.m^2Q(Dik^\zWL\i!ii[xk.%mmw&^2 2 
^■s^\^xmx^n^^'t>\zmi^-^n^, -kmMx 9 e 

2 2 «TgS-C:»c^ajiK 2 3 7&«Jg^$n. iS]gil8S2 3 
[0 0 3 1] «aSHfHS#2 2«ECU5»cS^$n. E 

cu57&»e)CD!St!)«^icj;r3T{^ibL. m%:mmi^ 

1 9 aCDU hillf^ (^^Mff) i3j;Z/^05ia^ 
$;feli^-r^. fifm^iiit*! 9(C«'J7 h-t>1}-2 4*i|S 
ttetlTiSO, 1 9 a <Dff»g (U^hfi) ^Mffl 
L. £li;b$rECU5(Ciliai-r-S). E C U 5 jgS^Jf 

[0 0 3 2] ;ic:t, ECUStt. tATIcai'<.5J;-5 

tr. s^^scg^«rit«b, m.'&mz^-:5\,^x'mmM& 

[0 0 3 3] HI 2 f±. ^-©g^riSSit*®jft^ffi;H^^ si§g 
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[0 0 34] mm(Dm^iz?^i>mz. mssiy^^mi^ 

[0 0 3 5] S^«,SSS#^iijars;tf:^««. ^m^^t 

[0 0 3 6] *^Jc;feUTt)ll3{c3^-rj;-5ir. jliiit;^ 
^©'J7h»t. BJiB:^MailK2 3<&:ft-UT 
i¥m-r^±^S.PAiz(R^'S2<Dmm.}itlPBAto:)i:t 

■5) , 

[0 0 3 7] -^-c-r. 5fe-r::®;iStw3teL, SSSIfttJz 
[0 0 3 8] td^T, jlit*C«3£^BtcD®Bit^i:ii 

[0 0 3 9] ^^B#Tl* 

[0 0 4 0] m^nx'\t 

[0 04 1] d©j;'5ic, m-»7.m.o:>m-^^^'^^om. 

i # bS ^ © JEE ;^ it J: 0 * ^ ^ 7, a Q C M D ) 

[0 0 4 2] z.z.x\ ^nm(Dm^mt. 'Mm.mm^m 

S^Pf ©jlsS^ffiiEfi^aSrK E G RMA P iliJ-r-S t . 
^*ll#cDjlfJft^= (1-KEGRMAP) 

[0 0 4 3] j^, Cl©l>!iBe»Ttt5eSP$©)Satmntt»L 



iE^^KEGRMAPfa. Sggielfe^N E <i:©^E:;t;P 

B A iifi^ib'f^^m.x^itxm 5 tc^-r J: ^ \z-^y yt. 
[0 0 4 4] hz-^x. m%Mm.wm\z^^^x\%, m 

^^LTffp*i. S4(c*-rJ;^>tc, Jt'^iiUi^tUTll 
-5. 

[0 0 4 5] -E-dT, *tliMAf±5feJr4#gg5p 5 _ 1 i 8 

Abfc»cr>,Sa6^fiJ-&?£-^-^^i9^t-r^, jlfiS:^:^© 
[0 0 4 6] L*^L^l*i6, 

nmitmyii \.tz.w.z. -m.^zumm.^zm.xt^t.^TL^ 

;«fJ^cr)jlgSt^<»:^fj:-r J: 3 tc L;t, 

[0 0 4 7] £AT. *Jg«»JtC«^-5^S(!D»l{'P^ia2 7D 
— • 5=-v— hlc(«6t3T!ttig-r«>. Z.<r)-?U— 

[0 0 4 8] 5fe-rs 1 0 T^MlHlteScN E. P 
BA, :*:§CJEPA. JI»j7hLACT VJy h±>D-2 

ACDthti') y3.i£^m^&^. s 1 2jrjiA.T^MiHiK^ 

N E i ®5lJE:tl P B A i ^, 'J 7 h rt^fJ ffl L C M D 
^■rs. dd-e'j7 hJg^MLCMDia. 0 6lC^f*O 

[0 0 4 9] ^V^TS 1 4^Cit^TMIHl$a^NE^® 
^/I* P B A t & WfB L feS 5 JC^-r V b 

TS*SfaiSeS^ffljE#g!cK E G RM A P ^r^pg-r-S. 

[0 0 5 0] ;^i^-cs 1 6^cjl^T^i^jL;tll'J7^L 

[0 0 5 1] SI 8T-«I^M*«TISMJ&lT-rtt;iV»t*J 

Bf^n-Sxt^fSS 2 0 IC31^> ^dT®:^JE:^>PBAi 
:*:^/IPA<i:©itPBA/PA$-*ise). ^nt^^Lfc 
'J >' hJi'^MLCMDi;5^e.. ^ 3 iZyjk-rmi^-^ y ^ 
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[0 0 5 2] JSliTS2 2tCji*, ^ffiLTtH'J 7 hL 
A C T t |S|«IOJt P B A/P A i*^ l^«tC0 3 JC5^-r 

CO 0 5 3] m^Ts 2 4\zm/o-c^mLftm:^mmM 

iJit*fi8iE#gcK E G RM A P 1 LTf#fcM$: 

[0 0 5 4] ^(,»TS 2 etCji*.. S^®JD<. 
oit^f^lMQACT. QCMDWitQACT/QCMD^ 

[0 0 5 5] gilvT, S 2 8 ^Cii^-CJKi^lS*^^SiE^Sc 

[0 0 5 6] mmiZ^-:>Tmm-r^i:. S 1 0 OtCiSUi 
TjE5ifeSag^ (ia2<DS 2 eT^sifefeOD) S:l*^6.« 

[0 0 5 7] ^liTS 1 0 2\zm^. ^aiLfc«S*4«« 
«IE-^ScKEGRN*U>i»^yf.;/77fZt&iW (I21t) f 

[0 0 5 8] *J>if/-^-yyritm^(Dpn<. n<@©ZK 

xn^-^n^o -?-LTE2 (*5ckU:i217) T'O— •5^-\' 
- h *t T D C -cmm ^ nxmMm^mjEm^K e g r n 
^iscm^nssic, mizi=i^r±:^7i^e,ii^'Ait^m 

[0 0 5 9] m^^xs 1 a4IZji*., iK!±sLfc«sreieie 

ScNEi«Mft?^, ^J^tfK^JE:t)PBAt*^e,V-;/:/ 
[0 0 6 0] fiP*.. HulEL7t*EitB#PB^«SmjlSS^€:ii 

titjii£\zit^\^x^i:>^h(^x$>^. zzLx. mMmr^T 

[0 0 6 1] m^^XS 1 0 6 (Cit^^. -^^LfeSSIiB^PBl 

RN) ^at*Hi-r. PJ]-^. 01 0lCg^-rj;-5f::. ?gaEB# 
*;&iAT^)-5<i:^. «»JA(il 2 IslftSCDfftBfii^iliR L. 
-£-tlS:4-Isl®M3^'!«««iE»i5:K E G R N t "T -5. 

[0 0 6 2] :in^m^mjk^<DW)m^<bM.^^. i 2 



•^©f^»C:J^f4»i9tttjEfi^&KEGRN««»IAtf 0. 9 

9. 0. Qsfiiit.'^.^[z>h-^<ts.r). mmtti\m9i. 
asi^^^Tfi, '&m.ii7.\i^ftmmL\zmxv 

[0 0 6 3] rai^t, ^:tLfcj8S!|6fi!»lt*|jE#^KEG 

RN(csoaiTj^f4'fiwa<&ffi]E-r'5. 

^S^fiT i m(cffiiE^SCKEGRNSr^i;TaJ:^jeip|-nS 
WaTou t tTfr 5 Cingffttii^ift 

[0064] 02>'D— • 5^^— hJCM-St. i^. S 1 
etf^'J 7 hL ACT3&i#t*iJ8^$n-5<t#ttSfSlS»S 

«fTt3nTti;itt^7i^ ^^<SltffiiE^gcKEGRNttJ!!l 
Ii:^FBlr;!)iiSiaLfc:^cDM*^eSt^$n-5>y5:se). S 2 4 

^j.^\zm/>jXjE^mm.mii^nm.ki^iE^i^K e g r n 

S:3fair-5. S 2 6TiE'*jl8E^tt0»C. @ 

7 7D- . 1 0 0T*8«i«S*«iE«aKE 

GRN«1. 0JC^^$n-5. 

[0 0 6 5] ifc. S 1 8-C'j7 hft<^filLCMD*<T 
|5BMLCMDLLaTi*iJSr5n-5i:$«S 3 2tCji*^, 
'J:7 hJi-^jiLCMDttftiJIlIMLCMDn- 1 ^-^-O^ 
Spiffs (fSBSYbCDfeSi). dCO^D— • f=^-\'— 
lHlfiIICnS:#-r©«=g-|BSL;t) . 

[0 0 6 6] :itlt4, ©^m)leSi£llfT-r-5Mll?*^^llfT 

tt-^x^, m%m.m.^i 9<D»i#tt»cign*«fesfcsi>, 

^>J7 hL ACT{SiS*.{C«t;/j:e!^Cl'iC<tA^?,. 'J 7 
hJi^fflLCMD;5S-pRBffl (Kffi) LCMDLL£ATW*i 
^|-«U7 KJg'^MLCMD^MIlUBLCMDn-l m 

JwLfc. CCOfilJUlM*:— ;U S 1 6TII'J 7 A 

[0 0 6 7] Sit, 'J7 hJg'&MLCMD*«TIEfflLC 

■&fc260. -t-®^(rHS 2 OT-CDQCMDi^Sfflt)^t 
TttoTS 2 6©SCS^T^fiJ07&i^i;TSI»TSgt;i^. 

«^^*g<!:*i:-5Sn«^£U. j^j, TK«iL CMDLLttffl; 

CO 0 6 8] i^V^TS 3 4lCit*.. S*S^ftjlSit^«iE 
^^KEGRMAPOV-v:/^^M (S14T-«I^) i& 
HulHl^^fIKEGRMAPn-1 JCS^^A-S. 
S 1 2T^^$n>t'J:7hJt^{gLCMD*<T[EMiUT 
<hWBI?$ta^ilK**c^{C43UiTfi. S 1 4T;^^$tl-i. 
S-*^»acS^*iiE0S^KEGRMAP*^ CCDHJSt^J 
T^^-r^4#ffX:« 1 {Cl3:^^n^;t«i!). S 2 4 odSI» 



(7) 
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[0 0 6 9] ::commm\i±ti<oto< . mm^nftmm 

m.n-mnx<Dm.nmti^miE^~WLhPi-ut^^\z\^tz<D 
mx'B, i^^tim^x-$>rim}i<t,^ mm'^\zmx-t^m. 

[0 0 7 0] w\z. mm^m.^<DmwL'^mzmmv. m 

■rs<t-5JcLfcco-r, i^mtj.mi&x'ibK)ut^<b. mn.ii 
7.(omwi^iEmzitmri>z.tf}^x'^^. ^r^, 

[0 0 7 1] 01 i«c:©^ig®^2Siig«sj&^-r. P 

[0 0 7 2] miSIJge!ltffl^r^).*ilCjlR,iiSr*5ViTgi 
l^-r-St, S 2 0 OTtt02 7D— • 5=--V'— h©S 2 6 

xm-tii-^rifciEi^'Mmm^v yifj-^yvr^zi^mt^. 

^LTS 2 0 2-e*Eifc^PBl r S 2 0 4-CIg^ 

S 2 0 6-etSf4'gS^fiS:*iiET'5. 

[0 0 7 3] cwj:-5»c. m2'mmm\±. ^ai$n;t*s 
ofpffii^sg t^^'b mtzmmmm^^m^ l xmM^ iz m 

mxM^zmi^mzmA-r^m^mmmiz^tji-rji ^> ic l 
rz<DXs mmmm^^mmtj.mMmm^mt}i&mt^ 

[0 0 7 4]^12tt. :i(D^m(Dm3mmM'S:^-t. 
miizmut^yn- '^^-hx-$>^. 

[0 0 7 5] mill^gWitBifr^^lC^.^^iJliTSi 
HJ-rSi, S 3 0 0/j:HLS 3 0 2 $:«iTS 3 0 4 iCii 
B'rSWMSiCl^PBl (mtf r=l 2) ti^<bO>if/'^y 
y r LT<%0i5effl-r^M*4PRW«IE^^K E G R 



[0 0 7 6] ^3|ISS0y{C*5l,iTfe|l2|li£^Ji|^ 
nS^* 'J >i^>'\* V 7 7 LT^StiTfc^ d t «m 

[0 0 7 7] 01 3it:i<DmB^<Dm4mmm'^^-rya 

[0 0 7 8] Wimr^ii. 9c-rs 4 0 OT'^ao 

^miBim^hi E iz^^iiti p B A t ct 0 fi^m;</xif iigg 
mm<DeMAP-7y •:f%:mM vxm%i3xt^mmn<om 

TS 4 0 2 JCjiA.-r|ul CA^^-^ 0^m;tf7xJl>jfilH5 

M© e M A p V V ^S:^^ LTfim;y;<.il»£st®«*,^S 

iAcBtai (£tT r^MAPTj i-g-S) Sr**^. 014 
»C ±fg L 6» M A P V y ©i^tt ^ S^-r . 

[0 0 7 9] i>:vi-es 4 0 4Jrjf*.. 05^©sc*^&«* 

.^^AcB^^eMAPSrSCtB-rS. 0^® JCJC^ntf, 
^;:^#^ilgit^tCli^*Jf>^S>f?ffiIE^^KEGRN= 1 izti. 
5©T. S*^iA:^^0MAPtt#^M»£^<3Da2^,'i^jkli# 
»B0MAPO<i:;a:S. (dj:^. «S«iStS**tIE^ISK E GR 
N t^^BtOj^^i!SSt«iE^^ScK E G RMA P*«-ifef 
-5t«C^T'«, »**iA:^^©MAP«)lgtBSWS*.^^i/< 
S^^eMAPTi;^:^. Mi^igS^lilE^^KEG 
R N **^^l^©«{W'!S«ffiiEfi^iC KEGRMAPt-a 

JSCT^jSog^CS^^.'^.A^^ e M A P O i:jlogB#C5S 
e M A P T <»: ©ra ^ig^SPel b fcffl t S 
(c:©t#. *Egi©S*,^ik^^eMAP*i5S^T-^-r 

[0 0 8 0] CCT% j^?4'S««liE^ScKEGRN«, 

muz^sLftmimmm. mi nzmLtcf^2mmm. 

fjii^^ Utm 1 2 fC5^L;tm 3|liS0iJT'ai-<rcMI*:B#PBl$: 
#lSLT*»e>fcMSrffll,»5. !t#t. 01 HZ^Litmz 
^i^mzj^^t^it. (1 -KEGRN) ©fttJOJClE 

[0 0 8 1] MIC. ^^ll$©^^2}Rg|*«]E^|arKEGR 
MAPia, 0 7fC;5'vLfeiSlllSS^J, 011{r^L;t^ 
2mmms tSULUSI 2lC^L7t:m3Hi£ffi)T-MiF4<!g 
WffiiE^ScKEGRN'^iE5fe5t8it^$-/'C-y7T U >i/-t 

^h<D{ztiit-^itxm^iz/'^-y y 7 'J >^'s-ti-n«^ 
Mtc, mi izTHLftmiMmm^pmi 2\z^Lrz^ 

3^ig^jm:^>i:#ti, (1-KEGRN) / (1 

-KEGRMAP) ©ffi^ *«e)T«S**iigW«iIE«SK E 
G R N i 7 r U LT fcS t» d i ttqg tJ^ 
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[0 0 8 2] ^/t, ^'K:m<DmnmmmiEm^KEGR 
MAP a. j^omBizminmm<Dm2ya--^r- 

-KEGRN) / (1-KEGRMAP) <omt)^l. 0 

[0 0 8 3] m4mmmizii\>^x\,t±tB.<DtiD<. m^m 
m^is^z^mm.^7.(Dmxmn\zjt^CTWiiitstiitmm 
mmmiEm^K egr N^m\'-^rm^j^'X^m^ik^-r 

ikmmimm<DmiziEmzmm-r^zi:i)i-c^^. zi© 

UfcS2t:<«ilcll#J«^*S^Stia««iE^SK HORN 
[0 0 8 4] r^. ±IB{C:fel»T, SfStMdit^^tV> LUM 

sc'&Mtii-r^(DiZ'2'-mummmmsctj.E<D^'^^;<-^"S: 

# ttJ T ^ J: f C b T t) ^ t i . 
[0 0 8 5] ±l2JC:feViT, 13 2 CO S 1 0. S 2 

0. S2 2f3i£-C±^EEt:m^^^ti!tf. ^tHZi^XXmm. 

[0 0 8 6] MJC, ±K(C*V»T, flLCMD. KEG 
RMAP. QCMD, QACTSrV-yTT'MtbTK^b 

[0 0 8 7] ±fiB»c*3ViT. mm.mi^^tLxk 

[0 0 8 8] WiZ. «H^?^S:^t-A^;*-^'tl.XK 
[0 0 8 9] 

S A < * * -5 d t # ^ . 

[0 0 9 0] m-^m2-miz$>-or\t. sf^3i?s#©Bita 
[0 0 9 1] is*«3:«ic*-3Ttt. mtEmf^mmm 



[0 0 9 2] gS*]S43R»r*oTtt, ISStntftME^^SI 

oufji^. mmizmm^\zmx-^n^iE'^^<Dm%m&im 
[0 0 9 3] if*]S5^{cSoT«. ^S$tntit^^:^5i 

[0 0 9 4] if*Ji6]®fC&^T«, ^*^SICiSA-r-5 

m^:tS7.<Dmwt^U},^L itmn'&miiSiEmmi^ o ass 

[I2ffi©raWj:ijJBJ] 

im 1 ] ^:O|£BJfC»^>l^^^g|©gf^M0it^}tS^g 
[ia 2 ] ^1 a^>Sf%^mMm.-^^m.<r>m^^yrrtv a- 
[0 3] Cl©^igjr^2.S^^ja8S^«5£0»*T;UzfU 

[0 5] 02 7D---3^i'— homfftCisEffl^n^^^ 

■=?•;/ y#t4i£r*-rittl^0T-feS. 

[0 6] 02 7a-- 5"^— h©S?#tc:0effl$n^'j7 
h Jt^M<D^ *^-r KI?0T* S . 
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